IN a previous paper [Schrire and Zwarenstein, 1932] it was shown that castration of adult male rabbits led to a persistent increase in the excretion of urinary creatinine, that grafting of testes into castrated animals caused a decrease to the normal pre-castration level, and that after subsequent removal of the graft the usual castration effect on urinary creatinine was re-established. These results suggest the existence of an endocrine relationship between the testes and creatinine metabolism, but a definite conclusion can be arrived at only when evidence has been presented that the effects of castration can be compensated by injection of testicular suspensions and extracts. The results in regard to the effect of testicular injection on the increased elimination of creatinine after castration form the substance of this paper.
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EXPERIMENTAL. The procedure with regard to feeding, caging etc. was the same as reported in the previous communication. Three to four months after removal of the testes the usual castration effect on creatinine appeared. The testes of rabbits or portions of bull testis were finely divided with a sharp scalpel, the macerated liquid mass suspended in Locke's solution and injected subcutaneously by means of a large -veterinary syringe and needle. The effects were controlled by injection of brain suspension prepared in the same way. The testicular extracts were prepared from the testes of bulls, pigs and rams according to the method described by Moore, McGee and co-workers [McGee, Juhn and Domm, 1928; Moore, Price and Gallagher, 1930] dates refer to the first of five 24-hour periods in each case. The mean of the daily creatinine output in mg. is given for each series of 24-hour periods. Rabbits Nos. 2, 3 and 5 were allowed to run free for about 4 months when they were returned to the metabolism cages.
DISCUSSION.
The post-castration rise in urinary creatinine commencing 3 to 4 months after removal of the testes confirms the results reported previously. Examination of the data shows further that injection of saline suspensions of rabbit's or bull's testis led after a slight rise to a fall in creatinine to the pre-castration level. On the other hand, injections of brain suspension had no such effect on either the normal or castrated animal. With rabbits' testes the effect persisted for two days, after which the creatinine rose to the castration level. With bull's testis the fall occurred on the second day after injection after which there was again a rapid increase.
Injection of testicular extracts also caused a decrease to the normal precastration level. In rabbit No. 4 the final injection on July 28th led to a creatinine output for that day which was below normal. The decrease persisted throughout the injection periods, rising again when injections ceased. Injections of brain extract or of olive oil had no effect. Rabbit No. 3, a normal animal, was injected on July 28th with testicular extract instead of with olive oil and this led to an immediate drop in creatinine excretion.
The decrease in the high creatinine of castration caused by injections of testicular suspensions or extracts and the subsequent post-injection rise are effects which are in complete agreement with those obtained with grafting of testes and subsequent removal of the graft.
The results as a whole thus afford strong evidence in favour of the existence of an endocrine relationship between the testes and creatinine metabolism. This relationship may be a direct one or it may be an indirect one through some other organ of internal secretion. The fact that the castration effect only appears after a latent period of several months suggests that it is the result of a slow, gradual change in another endocrine organ. This hypothesis is supported by the results of recent work on the relation between the gonads and the pituitary and the pituitary and creatinine metabolism. Martins and Rocha [1931] review the evidence in regard to the regulation of pituitary activity by the testes and report their results on parabiotic experiments in rats. They come to the conclusion that as a result of castration a pituitary hypertrophy, associated with the presence of " castration cells " in the anterior lobe, occurs and the organism becomes flooded with anterior pituitary hormones. The gonads normally exert an inhibitory effect on the pituitary gland. Braier [1931] has shown that hypophysectomised dogs on a complete diet eliminate 24 % less creatinine than the controls. This difference is accentuated in fasting animals, removal of the pituitary leading to a 35-40 % decrease in creatinine excretion. This effect was obtained as early as 30 days after operation. Evidence in regard to the effect of injections of pituitary extracts on urinary creatinine is lacking but it is reasonable to assume on the basis of these results that increased activity of the pituitary gland associated with hypertrophy of the anterior lobe occurring as the result of castration would lead to an increased elimination of creatinine. On the assumption that castration causes marked hypertrophy of the anterior lobe of the pituitary in male rabbits the castration effect on creatinine excretion is explicable as being due to the unantagonised hyperactivity of the anterior lobe.
The continuous stimulating effect of the pituitary is rapidly and effectively antagonised by injection of saline suspensions of testes or testicular extracts and more slowly but as effectively by grafting testes into castrated animals. In both cases the creatinine excretion drops to normal. The effect is a transient one with injection but persists as a result of grafting. Removal of the graft almost immediately brings into operation the effect of pituitary hyperactivity and the creatinine rises to the typical castration level; the same effect is seen during the post-injection periods.
SUMMARY. 1. Injection of saline suspensions of testes or of testicular extracts causes the high urinary creatinine of castration to decrease to the normal pre-castration level.
2. It is pointed out that the results reported above together with those in a previous paper afford strong evidence in favour of the existence of an endocrine relationship between the testes and creatinine metabolism.
3. It is suggested that the castration effect is an indirect one through the anterior lobe of the pituitary gland.
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